Chip-based high-performance liquid chromatography for high-speed enantioseparations.
In this work, the first high-performance chiral liquid chromatography in packed microfluidic chips is presented. The chromatographic separation was performed on a column integrated into the microfluidic glass chip and packed with the particulate chiral stationary phase. Cellulose tris(3,5-dimethylphenylcarbamate) coated on 5-μm fully porous silica was used as chiral stationary phase material. Several racemic analytes including pharmaceutical products were baseline separated into their corresponding enantiomers under reversed-phase, polar organic and normal-phase conditions, demonstrating the versatility of the glass chip in the field of chiral separations. Van Deemter plots revealed a reduced plate height of 2.2 and a trend to enhanced mass transfer processes for solutes under low retention conditions. The utilization of very short column lengths of down to 12 mm led to ultrafast separations of enantiomers within 5 s.